Abstract: Ibrahim & Ong (2008) use operational restrictions of Islamic Investment Guidelines and conduct a thought experiment on Real Estate Investment Trusts (REITs) under restricted and non-restricted schemes. We use financial restriction and reach somewhat different results. Compliant REITs underperform non-compliant REITs in equally-weighted portfolios. However, the results are inversed in value-weighted portfolios. In the latter case, compliant REITs outperform non-compliant REITs and provide a less volatile investment vehicle. More interestingly, during the recent financial crisis, compliant REITs generated higher gains in equally-weighted portfolios and lower losses in value-weighted portfolios. Yet, there is no difference between the restricted and non-restricted portfolios when broader economic factors are included in the research.
INTRODUCTION
In 2009-10, the world suffered economic turbulence emanating from the financial meltdown that started in September 2008 and stormed through financial markets and institutions globally.
Excessive use of debt has been identified as a major contributor, among other factors, to the financial crisis. In this paper, we investigate performance of investment instruments under two different borrowing approaches. However, instead of generating an arbitrary set of restrictions, we elect to use an existing borrowing scheme offered by Islamic investment principles. Thus, this paper also serves as an empirical test of the performance of Islam-compliant investment instruments. Islamic investment guidelines contain certain operational and financial restrictions.
We follow the approach of Ibrahim and Ong (2008) to screen instruments based on their compliance with Islamic investment guidelines. However, while Ibrahim and Ong (2008) apply operational screening (a so-called "moral filter"), we apply financial screening (debt usage). We believe that this screening is timely, given the current academic and practical debate on the wisdom of using excessive debt financing.
We use Islamic investment guidelines as a framework to impose various debt and interest usage restrictions on portfolios of Real Estate Investment Trusts (REIT). We have chosen REIT in particular to benefit from a growing stream of literature on Islamic REITs (referred to as IREITs). I-REITs attract all investors and issuers regardless of race and religion 1 (Dusuki, 2007) .
Further, I-REITs have their features and advantages that meet specific investment interests and needs. For instance, higher dividend yield and potential hedge against inflation (Lin & Yung, 1 Confinement to Islamic commercial jurisprudence influences I-REIT at the operational level with almost no restrictions applicable to investors (unit holders).
data and description of methodology following Ibrahim and Ong (2008) . Section V presents empirical findings and concludes the paper.
II. Literature Review of Islamic Investing
In the last decade, modern economies witnessed substantial growth interrupted by several economic and financial crises occurring at an increasing frequency. By late 2008, the U.S.
financial system was on the verge of collapsing. The severity of the crisis called for not only immediate corrective movements, but also for a deeper thinking of the underlying concepts and postulates of the current financial system. Specifically, the long-celebrated notion of selfcorrecting free markets came under deep scrutiny. President Nicolas Sarkozy of France and
Prime Minister Angela Merkel of Germany suggested "re-thinking capitalism." Consequently, it is legitimate to investigate features and concepts of other economic and financial systems. In this paper, we focus on a unique subset of Socially Responsible Investment (SRI): Islam-compliant investment. We have made this choice because Islamic Investment Guidelines are particularly marked with restrictions on the excessive use of debt, which has been accused of being a major reason for the current financial crisis.
Principles of Islamic Investing
The market for Islam-compliant investments is growing rapidly. Muslims represent approximately one-fifth of the world's population. Some sources estimate Muslims' investments to be between USD 250 billion and USD 1 trillion (Chow, 2006) , growing by 15 percent annually in a market that is not fully exploited 3 (Hassan, 2002) . According to a McKinsey & Company report, "Islamic finance is the new force in the financial market place." Islamic banking grew at a rate of 15 percent in mid-1990s (Abdul Halim & Norizaton Azmin, 2001) , making it one of that decade's fastest growing niche in global financial markets (Aggarwal & Yousef, 2000) .
In essence, Islamic alternatives to traditional investment tools have been driven by the fact that the latter do not conform to the Islamic jurisprudence (Shariah) standards (Usmani, 2002) . The Muslim faith dictates "no pain, no gain," implying that there should be proportionality between risk and return, one of the fundamental principles of modern finance as well. This is not the case in interest-dominated investments (Aggarwal and Yousef, 2000) . The
subtle, yet important, issue here is the concept of fixed-interest, which is prohibited. (More details are available in the next section.) In addition, there is a desire for investments in activities that are morally purified. Thus, some operational restrictions apply besides financial ones. The finance literature has documented several Islamic investment guidelines (see in particular, ElGamal, 2000; Hassan, 2002; Girard & Hassan, 2008; Ibrahim & Ong, 2008; Dusuki, 2007) . For the purpose of this paper, we categorize these guidelines into two major categories: (1) financial and (2) operational.
Financial guidelines pertain to sources of income, sources of funds, and insurance. First, Islamic business and trade guidelines prohibit fixed interest income. 4 Practically, it is not permissible to invest in securities of companies with gross interest-bearing debt to total assets that exceeds 33 percent (Girard & Hassan, 2008) . Similarly, it is not permissible to invest in securities of companies with interest income exceeding 5 percent of total revenues (Ibrahim & assets (Ibrahim & Ong, 2008) .
On the operational dimension, Islamic principles prohibit gambling and pure games of chance, 5 as well as selling something that is not owned or that cannot be described in accurate detail in terms of type, size, and amount 6 (El-Gamal, 2000) . Accordingly, short-selling and intensive speculation activities are prohibited. Also prohibited is the production or distribution of non-permissible products such as alcohol, tobacco, pork, and arms. Finally, Islamic principles prohibit investing in non-productive and/or potentially harmful gaming and entertainment activities such as gambling and prostitution. Nevertheless, the final say on what constitutes a prohibited investment rests in the arm of a "Shariah Board." For instance, the board may allow investment in partially "contaminated" ventures. 
Real Estate Investment Trust (REIT) vs. Islamic Investment Trust (I-REIT)
The REITs are structured to provide investors with an investment instrument in real estate similar to mutual funds in stocks. REIT funds invest their portfolios in listed securities of real estate companies that own and operate real estate properties. 8 REIT funds enjoy reduced or eliminated corporate income taxes. In return, REITs are required to distribute 90 percent of their income, which may be taxable in the hands of the investors. Investors interested in the real estate industry find REITs attractive because of: (1) lower diversification costs, (2) investment experience, (3) lower information costs due to economies of scale, and (4) greater security.
5 Called "maysir" in Arabic language. 6 Called "gharar" in Arabic language. 7 It may require, however, income to be cleansed or purified by donations to charities or by "zakat" [a form of charity paid (to the poor) from personal wealth exceeding a minimum amount (called nisab) held idle for one lunar year].
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The requirements on the amount of a fund invested in real estate vary across countries (75 percent in the United States, 70 percent in Korea and Singapore, 50 percent in Malaysia).
Islamic Real Estate Investment Trusts feature the same underlying investment logic and principles as non-Islamic REIT's with a few, yet critical, differences. The main difference is the requirement of strictly observing Islamic business and investment guidelines set forth by Islamic jurisprudence. The Shariah-compliant assessment is undertaken by a Shariah committee or advisors, whose action and responsibilities resemble those of a trustee in a non-restricted REIT.
In the real estate business, however, it is very common to face cases of mixed activities, i.e., permissible and non-permissible activities occurring together. Dusuki (2007) explains principles that govern to the extent to which financial rules are to be enforced. First, a REIT must avoid non-permissible (Haram) rental activities such as interest-based financial services, production or distribution of non-permissible products (alcohol, tobacco, pork), and non-permissible gaming and entertainment activities (gambling and prostitution). Second, in the case of mixed activities, rental from non-permissible activities must not exceed 20 percent of total turnover of the Islamic REIT. 9 Third, it is not permitted to acquire real estate in which all tenants operate nonpermissible activities, even if all tenants pass the ratio criteria cited above. Fourth, it is not permitted to accept a new tenant when it is obvious that she is involved in impermissible activities (casinos for instance). Fifth, an I-REIT must use cooperative insurance 10 schemes to insure real estate, if they exist. Finally, an I-REIT is permitted to participate in forward sales or purchases of currency and is encouraged to deal with Islamic financial institutions.
9 The ratio could be calculated based on usage of space, hours of service, or other methods. For instance, a 10,000 square foot supermarket may allocate up to 2,000 square feet for alcohol sales activities.
10 Called "Takaful" in Arabic language.
III. Review of the Extant Empirical Literature
Very little literature and research have been done on I-REITs. Yet, there exists some research on related instruments: Socially Responsible Investments. SRIs are not identical to I-REITs but carry the same philosophy of avoiding certain investment ventures, despite how lucrative they are, if they are deemed unethical or harmful to the society. There is no consensus on whether adhering to ethical standards has an impact on return. Some research found evidence of lower return (Girard, Rahman & Stone, 2007; Walley & Whitehead, 1994) . Others found no significant difference between socially responsible and conventional investment instruments (Schroder, 2004; Bauer, Koedijk & Otten, 2005; Bauer, Otten, & Rad, 2006 ). Yet, others found that improved social or environmental performance leads to improved efficiency and/or more opportunities (Porter & van der Linde, 1995) and improved financial performance (Orlitzky, Schmidt, & Rynes, 2003) .
Islamic investment in general, however, has obtained increasing attention recently.
Hassan ( 
IV. Methodology and Data

The Simulation Approach of Ibrahim & Ong (2008)
In this paper, we adopt a research design that resembles Ibrahim and Ong (2008) in terms of pursuing an experimental design to obtain relevant data. We, however, apply a financial filter while they apply an operational (sectoral) filter. They screen all listed REIT in the U.S. market for conformity with Islamic investment guidelines. They use only what we call in this paper "operational" screening and opted not to impose financial screening. They obtain a sample of 88 strict I-REITs (exclude all hotel, retail and diversified REITs) and 122 less-restrictive (LR) IREITs (ancillary activities comprise less than 20 percent of total activity 11 ).
Using cumulative performance observations, they find evidence that both I-REITs and LR I-REITs underperform the benchmarks on both equal-and equity-weighted portfolios. They also find that strictly-restricted I-REITs tend to underperform LR I-REITs. They conclude that less restrictive compliance requirements tend to bring about higher cumulative returns. However, when they use the Sharpe Ratio, the picture becomes somewhat blurry because the difference between I-REITs, LR I-REITs, and the benchmark become less pronounced in the equallyweighted portfolio. (The value-weighted portfolio still shows I-REITs underperform benchmarks.) Second, they test for the significance of Jensen's alpha using (1) CAPM and (2) Fama and
French three-factor model (Fama and French 1993 and 1996a ) with Carhart's (1997) momentum factor (only the second test results were reported). They use a set of benchmarks including:
 Market return proposed by Fama and French (1993 and 1996a ;
 EQREIT index (measure performance of REITs that are part of the national association of REITs); and 11 Proxied by space, which is one of the accepted proxies that include time, income, and combinations.
 Wilshire Real Estate Securities (WRES) index, which is a value-weighted index of publicly traded real estate securities.
They reach somewhat contradicting results. On one hand, Jensen's alpha is negative and insignificant for market-weighted portfolios. On the other hand, Jensen's alpha is positive and significant for the equally-weighted portfolios. They conclude that there is no evidence of IREITs underperformance when they control for other risk factors.
Third, they compared I-REIT performance to a different benchmark, which is RMEF (a monthly return on a portfolio of 185 real estate mutual funds using Center for Research in Security Prices (CRSP) data from January 1996 through April 2006). They reach similar conclusions, i.e., I-REITs underperform the benchmark and the difference is more pronounced in the case of market-weighted portfolios. When they account for other risk factors, the difference between I-REIT portfolios and the benchmark becomes insignificant.
Our Data, Methodology, and Results
We collect quarterly data on 163 active REIT's (Standard Industrial Classification code 6798) from Compustat databases over the period 1990Q1-2009Q4. In each quarter (there are 80 quarters) we obtain the REIT's total assets, long-term debt, quarter closing price, and market value. We eliminate all missing or irregular entries (such as negative values for stock price and zeros for total assets). We calculate the debt ratio as long-term debt divided by total assets. Since this variable is the main selection filter (as will be shown later), we eliminated the upper and lower 0.5 percent outliers. Table 1 below shows the descriptive statistics of our sample. We split our REIT sample into two portfolios: one is restricted REITs (Shariahcompliant) and the other is non-restricted REITs (non-Shariah compliant). We use gross interestbearing debt as a percentage of total assets as the filtering criterion. Our filtering threshold is 33 percent (the maximum debt ratio permitted by Islamic investing principles 12 ). In this regard, our work is different from Ibrahim and Ong (2008) , who apply operational restrictions.
We assume that a hypothetical investor is composing Shariah-compliant equallyweighted and value-weighted portfolios of available REITs. She selects only REITs that pass the criterion of having less than 33 percent for the debt ratio. Every quarter, she screens available REITs for compatibility with this criterion and re-composes her portfolios accordingly. The frequency of data used in this study is slightly lower than other studies [weekly and monthly as in Hassan and Tag el-din (2005) and monthly in Hassan (2002) ]. The rationale of using quarterly updating is that our criteria are derived from balance sheet data available on a quarterly basis only. We will show below that increasing the updating frequency from quarterly to monthly does not change the overall results we obtain.
For the purpose of comparison, we form two non-restricted portfolios (one equallyweighted and one value-weighted) composed of all the REITs that do not pass as compliant in each quarter. Figure 1 below shows the number of REITs available in each quarter (quarterly sample size), REITs that pass as Shariah-compliant, and REITs that do not, across time horizon of this study. It also shows the number of REITs that are non-existent in certain quarters due to missing data.
Shariah-compliant investment vehicles from non-complaint ones. These two criteria, however, may be debated. First, it may be argued that these three criteria are highly correlated. Further, using these two additional criteria would not add any additional restriction. In each quarter, a certain number of REITs (16 to 32, as will be shown later in this paper) would pass as Shariah-compliant using the debt ratio criterion only. Imposing the two other criteria, along with the debt ratio criterion, lowers this number in 6 quarters only (out of 80 quarters) by one REIT in each quarter. In short, adding these two criteria did not significantly change our screening output. On the other hand, imposing these two criteria would reduce the sample size by almost 50 percent. This is because REITs' interest expenses and receivables data are not complete in Compustat. We find that it is not wise to reduce our sample size by half to ensure availability of data for criteria that are questionable (highly correlated with debt ratio) and add very little to the rigor of restriction (reduces number of compliant REITs by one in 6 quarters out of 80). The four portfolios formed and tracked in this paper are: 1) REW: restricted equallyweighted 2) NEW: non-constrained equally-weighted 3) RVW: restricted value-weighted 4)
NVW: non-constrained value-weighted. In the equally-weighted portfolio REW, we assume that our investor invests equally in all the RIETs that pass as Shariah-compliant (and we do the same in the non-compliant portfolio NEW). In the value-weighted protfolio RVW, we assume that our investor distributes her investment over compliant REITs in such a way that each REIT receives a fraction of the total investment that equals the percentage of that REIT's market value to all compliant REITs' market value in each quarter (and we do the same in the non-compliant portfolio NVW).
We start with an initial investment of $1 in each portfolio in the first quarter of 1990.
Then we update each portfolio quarterly by including REITs that do (do not) comply in the compliant (non-compliant). We report the overall value of each portfolio; then we calculate the quarterly return and the analysis period cumulative return.The following figure shows the quarterly return of the four portfolios created. two is only 6 basis points per quarter, equivalent to about .32 percent annually in favor of the non-compliant portfolio. In the value-weighted portfolios, the difference is much larger. The RVW portfolio realized an average quarterly return of 1.97 percent compared to 1.23 percent in the NVW portfolio. The difference is about 66 basis points, equivalent to about 2.64 percent annually in favor of the compliant portfolio. Looking at other descriptive statistics, coefficient of variation in particular, we notice that volatility of the REW portfolio is almost double that of the NEW portfolio. However, the RVW portfolio is slightly less volatile than the NVW portfolio.
We conclude that when equal weighting is used, a restricted portfolio performs worse in both average return and volatility. In value-weighted portfolios, restricted REITs perform better in both average return and volatility. This is a not consistent from Ibrahim and Ong (2008) findings of sub-performance of Shariah-compliant REITs. equally-weighted portfolio 2) NEW an non-constraind (all but the Shariah-compliant REITs)
equally-weighted portfolio 3) RVW restricted (Shariah-compliant REITs) value-weighted portfolio 4) NVW a non-constrained (all but the Shairah-compliant REITs) value-weighted portfolio.
In the following, we conduct more sophisticated tests of performance. We start with buy-andhold return (BHR); then we use the Jensen's alpha measure of performance with various versions of CAPM.
i) Buy-and-hold Returns
We start our analysis of the historical performance by calculating the buy-and-hold return of the four portfolios over the study period. We calculate BHR as follows:
Where: :
buy-and-hold return for portfolio in period :
indicates the first quarter of the study period :
return for portfolio in period
The results are reported in the table below. The BHR analysis confirms our earlier finding that the restricted equally-weighted portfolio underperforms the non-restricted one, but the restricted value-weighted portfolio outperforms the non-restricted one. If our hypothetical investor had invested one dollar in the 1990Q1 in each of the four portfolios, she would end up 20 with $1.5 in the REW portfolio, $7.136 in the NEW portfolio, $2.675 in the RVW portfolio, and $1.667 in the NVW portfolio. This result, coupled with the earlier results in Table 2 above, indicates that portfolio weight composition is an important determinant of success in such investment. The investors cannot earn the excess return generated by Shariah-compliant REITs unless their REITs' weights are proportional to their market capitalization values. Consistent with earlier findings, in equally-weighted portfolios, the restricted portfolio always underperformed the non-restricted one. In value-weighted portfolios, the restricted portfolio always outperformed the non-restricted one. Looking at the figures above, we notice that during the last five quarters of analysis, the performance of the portfolios seems to have a different pattern. This period covers the time of the financial crisis and recession. We notice that all four portfolios witnessed losses, as expected.
To have a closer look at this period, we run separate analysis. This time we assume that our investor starts her investment in the beginning of 2008. She puts $1 in each portfolio and follows the same re-balancing policy described above. The results are interesting. The Shariah-complaint restricted portfolio seems to offer better investment in both equal-weighting and value-weighting schemes. Results are reported in table 4 below. Non-compliant Portfolio the value-weighted portfolios, both restricted and non-restricted portfolios show a loss. However, the restricted portfolio lost only 9 percent of its value while the non-restricted portfolio lost about 19 percent of its value.
ii) Jensen's Alpha
We compute Jensen's alpha (Jensen 1968) of the Shariah compliant portfolios and compare it to Jensen's alpha of the non-compliant portfolio. If "alpha" is statistically significant and positive (negative), the portfolio is comprised of outperforming (underperforming) REITs. We start with the simple single-factor CAPM model. We run,
Return of portfolio over period :
Risk-free return rate :
Excess return on the market portfolio for period : Beta of portfolio :
Jensen's alpha of portfolio Since this analysis requires use of a market portfolio that is mostly available in monthly (not quarterly) frequency, we slightly change our way of tracking portfolios illustrated above.
We still assume that our investor updates her portfolios every quarter (the highest frequency of data available in Compustat). However, we track each REIT on a monthly basis. Specifically, after we determine that a certain REIT complies (does not comply) with our selection criterion and thus is included in the compliant (non-complaint) portfolio, we track its performance on a monthly basis until the next quarter. We obtain its monthly market price from CRSP and, thus,
obtain monthly values of our portfolios over the period March 1990 to December 2009. As a result, we are able to obtain monthly returns of our four portfolios during April 1990 to paper.
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We estimate the model above with monthly returns of all four portfolios REW, NEW, RVW, and NVW. We use several proxies of monthly returns of market portfolio including the monthly returns of the S&P Composite Index (from CRSP), CRSP all-securities value-weighted market index (from CRSP), Nasdaq composite index, FTSE NAREIT U.S. Real Estate Index (from the NAREIT website, www.reit.com) and Fama-French's returns on the market (from CRSP). Risk free rate is proxied by the one-month Treasury Bill rate. Table 5 shows estimated values of slopes, Jensen's alpha, and other regression statistics for the four portfolios with each proxy of market returns.
Table 5 Jensen's Alpha of Portfolios under Different Criteria
We regress portfolios' monthly returns on market benchmark using CAPM: ( ) ; we use several proxies for market benchmark. The slope indicates portfolio 's relative risk as measured by co-variation between its monthly returns and the return on a perfectly diversified portfolio (market portfolio returns). The intercept captures excess average gain (loss) that investors realize by choosing to invest in portfolio . A positive (negative) indicates that portfolio offers, on average, higher (lower) risk compensation than offered in the market. The table shows the estimated magnitude of regressions coefficients and their t-stat in parenthesis next to each coefficient.
Equally-weighted Portfolio
Value-weighted Portfolio All betas are positive and statistically significant in all four portfolios and with all market proxies. Understandably, they are higher when NAREIT is used and lower when NASDAQ is used as proxy of market return. This is simply because the NAREIT contains REITs only while the NASDAQ index includes technology stocks that fluctuate, in aggregate, for causes different from those of the real estate sectors.
The positive beta is loosely interpreted as evidence that the portfolio "follows" the market. This indicates a positive correlation between our REIT portfolios' return and market return. However, all betas' magnitudes are relatively smaller than 1. Hence, all of our portfolios are generally deemed as less volatile than the market portfolio. Yet, in equally-weighted portfolios, betas of restricted portfolios are generally higher (in all five proxies of market return except NAREIT) than the betas of the unrestricted portfolio. The inverse observation is found in value-weighted portfolios (in all five proxies of market return). We conclude that the Shariah constraint value-weighted portfolio of REITs is less volatile than the non-constrained ones.
We find that all alphas are statistically insignificant in REW portfolios, except in NEW portfolios whey they are positive and significant. A restricted portfolio is not generating any excess return, while a non-restricted portfolio generates excess return of about 65, 59, 70, 46, and 67 basis points per month depending on which proxy is used. This is equivalent to about 7.8 percent, 7.08 percent, 8.4 percent, 5.52 percent, and 8.04 percent annual excess return depending on which market proxy is used. This is also in line with our earlier findings (derived from average period return and cumulative return) that in equally-weighted portfolios non-constrained REITs outperform the constrained ones. We also find that all alphas are statistically insignificant in RVW and NVW portfolios. This is slightly different from our earlier findings derived from average period return and cumulative return. There seems to be no difference between restricted and non-restricted REITs in value-weighted portfolios.
iii) Extended Asset Pricing Models
We start with French (1993 and 1996) Excess return on the market for period :
Beta of portfolio of factor j HML : Difference in return between a portfolio of high book-to-market stocks and one of low book-to-market stocks at time SMB : Difference in return between a small cap portfolio and a large cap portfolio at time :
Random error term for REIT over period with an expected value of zero. Carhart (1997) extends CAPM by including French (1993 and 1996) factors, and a momentum factor of Jegadeesh and Titman (1993) . The resulting model is a 4-factor market equilibrium model, where the coefficients provide indication of the style focus of a portfolio. This model is formally described as follows: We regress portfolio returns on market return, book-to-market factor, size factor using threefactor model (Panel A):
( ) Then, we regress portfolio returns on market return, book-to-market factor, size factor and momentum factor using four-factor model (Panel B):
( ) have shown that a compliant portfolio outperforms a non-compliant one, the difference becomes insignificant when we control for broad economic factors. In practical terms, investors who invest exclusively in REIT securities make a higher return if they choose to invest in debtconservative REITs. This is not true for investors with more diversified portfolios.
V. Conclusions
We adopt the research design of Ibrahim and Ong (2008) , who conduct an experiment to evaluate the performance of Shariah-compliant REITs using operational but not financial screening. They find evidence that restricted portfolios underperform the non-restricted ones and the benchmarks on both equal-and value-weighted portfolios. They find less profound results with other measures of performance. They conclude that there is no evidence of Shariahcompliant REITs' underperformance when they control for other risk factors.
We collect quarterly data on 163 active REIT's (CIS code 6798) from Compustat databases over the period 1990Q1-2009Q4 (there are 80 quarters). We create a restricted REIT (Shariahcompliant) and a non-restricted REIT (Shariah non-compliant) portfolio based with equalweighting and value-weighting. Our filtering threshold is a maximum of 33 percent debt ratio permitted by Shariah investing principles. For the purpose of comparison, we form two nonrestricted portfolios (one equally-weighted and one value-weighted) composed of all the REITs that do not pass as compliant.
In contrast with Ibrahim and Ong (2008) , we find the restricted portfolio performs better in value-weighting (but not in equal-weighting) in both average return and volatility. The BHR analysis reveals similar results. The restricted equally-weighted portfolio always underperformed the non-restricted one, while the restricted value-weighted portfolio always outperformed the non-restricted one. During the recent crisis period, however, the restricted portfolio outperformed the non-restricted one under both equally-weighting and value-weighting schemes. The restricted equally-weighted portfolio generated a gain of about 21 percent in two years during the crisis period when the non-restricted portfolio ended with a loss of about 31 percent of its value. The restricted value-weighted portfolio lost only 9 percent of its value while the non-restricted portfolio lost about 19 percent of its value in two years during the crisis period.
We compute Jensen's alpha of all four portfolios using several proxies of monthly market return. We use the one-month Treasury Bill rate as a proxy for the risk-free rate. We find that the constrained value-weighted portfolio of REITs is less volatile than the non-constrained one.
Again we find that in equally-weighted portfolios, non-constrained REITs outperform the constrained ones. However, there seems to be no difference between restricted and non-restricted REITs in value-weighted portfolios. Finally, we use the French (1993 and 1996) threefactor model and the Carhart (1997) four-factor market equilibrium model. We find that when other risk factors are controlled for, there is no convincing evidence that the restricted portfolio's performance differs from the non-restricted one [consistent with Ibrahim and Ong (2008) ] and that market-wide risk-return characteristics are more important than compliance vs. noncompliance characteristics.
In summary, Ibrahim and Ong (2008) apply operational screening and find inconclusive results that generally lean toward better performance of non-restricted portfolios. We use financial screening and also find inconclusive results. Our results, however, are more in favor of the restricted portfolio. We obtain somewhat firm indications that restricted portfolios perform better during a financial crisis. Such findings call for more research in this topic.
